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If the right decisions are going to be made in a transport firm, one first needs to 
know costs. In practice it will often suffice to make a rough calculation, dividing 
transportation costs over time costs and distance costs: time costs are imputed 
on the basis of the duration of a transportation movement, distance costs ac- 
cording to mileage. 


In Europe, the distinction between time costs and distance costs is standard 
practice in courses on costing, as they are taught by the training institutions that 
prepare for the transport profession. Such a division cannot be applied perfectly 
to all costs components, but it works for the vast majority. 


This approach has gained broad acceptance and is widely used. Not only does it 
have a common-sense appeal, it is also justified in economic terms: if transporta- 
tion costs are a linear function of the kilometres covered, and there is a limit to 
the number of hours a vehicle can perform, an economic analysis will typically 
arrive at a solution which allocates a constant marginal cost per kilometre plus 
a shadow price per hour for keeping a vehicle in service!. In the long term that 
shadow price equals the cost per hour of having a vehicle, with crew and so 
forth, available. 


1 Time costs and distance costs 


Time costs are due quite simply to the passing of time. As such, they accumulate 
even if a vehicle is standing still, during loading or unloading, and in case of de- 
lay. The total time costs in a transport firm are determined not so much by the 
kilometres to be covered as by the total number of hours to be worked. The total 
number of hours will show how many vehicles and how much staff are required, 
thus determining time costs. The number of hours is the criterion for allocating 
time costs to each individual consignment. 


Distance costs are superimposed on time costs. They arise only when the vehicle 
is actually moving, not when standing still. They are allocated to each individ- 
ual consignment according to mileage, and added to the time costs per hour. 
Transportation that involves a greater distance over the same duration will ac- 
cordingly charge more. 


One element in the time costs is, for instance, the wages of crews and the annual 
insurance premium for vehicles. These are costs that accrue even when waiting 
or standing still. They are an automatic consequence of the passage of time. 
Time costs also comprise all the fixed costs in a transport firm, which automati- 
cally have to be met in order to maintain a certain capacity: they include, for 
instance, the rent of garage space and even the general administrative costs of 
running a fleet of vehicles and staff. 
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Distance costs will clearly include fuel consumption, which varies according to 
the distance to be covered, as well as regular maintenance costs, mileage allow- 
ance for staff, fines and damage liabilities. 


Dividing costs into time costs and distance costs seems an obvious procedure 
that presents few complications. On closer examination, however, one or two 
questions do arise. 


Firstly, there are a number of cost elements which by their very nature fall out- 
side this simple division, being related neither to time nor distance: commis- 
sions, the crews expenses, tolls, port dues, etc. Even in approximate terms, these 
elements cannot be seen as proportional to either time or distance. It is better 
then not to try and include them within either time costs or distance costs, but, 
instead, to keep them apart, and to add them separately to the cost calculation 
as they arise. 


Secondly, there is a cost element which, by its nature, is related to both time and 
distance, but where the division requires careful analysis. It is such an important 
element in the costs that it cannot be passed over, viz. depreciation costs. 


Clearly, even vehicles that are not in actual use are subject to depreciation. What 
can be included in distance costs is the accelerated depreciation caused by ac- 
tual usage. A distinction must be made then between fixed (flat rate) and the 
variable depreciation due to distance travelled. Fixed depreciation is an element 
in the time costs, an automatic result of keeping vehicles in service. Variable de- 
preciation, on the other hand, must be included in distance costs. 


There are several methods available for distinguishing between fixed and vari- 
able depreciation. A rule of thumb is to count half the depreciation as fixed and 
the other half as variable. A more accurate calculation, if a little more compli- 
cated, is based on the vehicle replacement policy within a firm. We shall give an 
example of such a calculation using data for tractors used in road haulage. This 
is shown in the table below. 


The calculation is based on the resale value of a tractor of a given age. Over the 
entire sample the resale value decreases with the age of the tractor, whereas 
mileage makes no noticeable difference. These results stand to reason: after 
all, the buyer knows in what year the truck was built, but not the actual mileage. 
Nevertheless the mileage does have an influence on depreciation. This is ap- 
parent in the replacement policy: additional mileage will prompt the carrier to 
replace trucks more quickly, and quicker replacement, in turn, pushes up the 
yearly depreciation. 


The table presents the calculation in three consecutive rows, where the first 
gives the resale value depending on years in service, and expressed as a percent- 
age of the purchase price. By subtracting this figure from 100 one arrives, in the 
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row below, at the loss in value over the span of years in service. To arrive at the 
depreciation per year, shown in the final row, one simply has to divide loss in 
value by the number of years. 


Table 5.1: Depreciation according to years in service 


Replacement after year: 3 3 5 6 7 8 9 
1 Resale value (%) 48 38 31 25 20 16 10 
2 Total loss in value (%) 52 62 69 75 80 84 90 
3 Annual depreciation (%) 17.33 15.50 13.80 12.50 11.43 10.50 10.00 


Source: Own calculations based on data sampled in firms. 


Take the case of a firm that replaces its vehicles after 900 000 km. A truck that 
does 150 000 km per year would be sold after 6 years, whereas one that clocks up 
180 000 per year would be sold after only 5 years. 


Calculating the variable depreciation is now a simple rule of three. After 6 years 
the annual depreciation is 12.50 %, while after 5 years it is 13.80 %. An increase 
of 30 000 km (from 150 000 to 180 000 km) pushes up the annual depreciation 
by 1.30 %. To extrapolate from this, a rise of just a single km pushes op the 
depreciation by 1.30/30 000 = 0.0000433 % of the purchase price. This figure 
represents the variable depreciation per km. 


This result is only valid for a truck that does 150 000 to 180 000 km per year, 
which is the interval in the calculation. It can therefore be applied to trucks 
that do 160 000 or 170 000 km per year, but not necessarily for trucks that cover 
only 100 000. In this case a new calculation needs to be made with an interval 
between 100 000 (replacement after 9 years) and 112 500 (replacement after 8 
years) km per year. This would yield a slightly different result. 


Having found the variable depreciation, we can now move on to the fixed de- 
preciation. For example, a truck that covers 150 000 km per year is replaced af- 
ter 6 years (after 900 000 km). The variable depreciation is therefore 900 000 x 
0.0000433 % = 39 % of the purchase price. The total depreciation, as can be 
seen from the table, is 75 % at that moment. Hence the fixed (flat rate) depre- 
ciation is 75 - 39 = 36 % of the purchase price. 


This is a remarkable result: one fraction 39/75 is the variable depreciation, the 
other fraction 36/75 is the fixed depreciation. So in this case the division is 
roughly fifty-fifty, as was predicted by the rule of thumb. 
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Replacement policy is a crucial element in this calculation. If the company were 
to change its policy of replacement after 900 000 km to, say, replacement after 
5 years, irrespective of mileage, then distance would have no influence on de- 
preciation, which is now 100 % fixed. In the chapter on investment policy, we 
shall go into the question of setting an optimal vehicle replacement policy. 


In theory, vehicle maintenance costs could be treated along similar lines. In this 
way we would arrive at a variable maintenance cost per km and a fixed mainte- 
nance cost per hour. Here too one needs to know the replacement policy and 
the total maintenance costs for differing physical life-spans. One then works out 
the effect of yearly mileage on the life-span and hence its effect on yearly main- 
tenance costs divided by the difference in km. The remaining maintenance is 
fixed. We shall proceed no further with this calculation, however. It is standard 
practice within transport firms, and part of educational courses on transport 
cost calculation, to treat maintenance costs in their entirety as variable costs per 
km. 


2 Hour coefficient and kilometre coefficient 


The time costs for each vehicle in a company can be expressed as an amount of 
money per hour. We shall represent this by the symbol u and refer to it as the 
hour coefficient. 


Likewise, the distance costs for each vehicle can be expressed as an amount per 
km. We shall represent this by d and refer to it as the kilometre coefficient. 


The cost of transportation by that vehicle is calculated on the basis of the dis- 
tance D (in km) for outward and return journey together and the time U (in hr) 
the vehicle needs for the job — loading, unloading and waiting time all included. 
The total cost, then, is equal to uU + dD. 


Further refinements can be made by splitting the hour coefficient into man 
hours and vehicle hours. There is no hard and fast rule that for a given trans- 
portation the man hours and vehicle hours are equal. For example if a truck or 
semi-trailer is carried across the Channel by ferry, unaccompanied by a driver, 
then the vehicle will be occupied for a longer period of time than the driver. It 
is useful, therefore, to divide the time costs uU into uU; + dwU, where U; rep- 
resents the driver’s hours and Us the vehicle’s, and 4 the driver’s costs per hour, 
and w the hour coefficient minus the driver’s costs. Refinements of this sort are 
necessary in some cases, but they are fairly straightforward. We need not pursue 
the matter further. 
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A similar differentiation can be made in the kilometre coefficient, where kilo- 
metres with load will be allocated a higher cost rate than kilometres without. 
This difference is based on fuel consumption, and on tyre and maintenance 
costs. Once again, such refinements can be easily introduced where necessary, 
and require no further explanation here. 


Given a sufficiently long period, the hour coefficient u and kilometre coeffi- 
cient dcan be set by taking the average from the firm’s recorded data. A simple 
method is to keep two accounts — one of the time costs and one of the distance 
costs — for each vehicle, and to record its performance in km and hr. After a 
given period, the total distance cost account is divided by the km performance 
to arrive at coefficient d, and the total time cost account is divided by the time 
performance to arrive at coefficient u. 


The allocation of distance costs to separate vehicles will be straightforward. The 
same applies for the bulk of time costs. Occasionally, however, time costs re- 
quire an allocation key. Thus, for instance, general administrative costs can be 
divided over vehicles depending on their payload, the cost of a garage depend- 
ing on the space the vehicles occupy. In many cases the allocation might appear 
somewhat arbitrary, but bear in mind that we are talking about a mere fraction 
of total cost. The lion’s share in the costs can be perfectly well accounted to 
individual vehicles. Indeed, if a transport firm finds there are difficulties in al- 
locating, say, fuel costs or road tax to vehicles, then this can only be put down to 
inefficient bookkeeping. 


2.1 Cost coefficients in road transportation 


To illustrate how the calculation of time costs and distance costs proceeds, let us 
take the case of a tractor plus semi-trailer with a payload of 28 ton. The tables be- 
low give the calculation of the hour coefficient and the kilometre coefficient for 
tractor and semi-trailer together. All costs are VAT exclusive. The figures given 
are the average for a range of tractors with widely differing engine capacities. 
They also cover trailers of various sorts. Not included are commissions, drivers’ 
expenses, and highway toll. As explained above, these are costs that (by their 
nature) fall outside the division into time and km costs. They should be added 
separately as they arise. 


In practice transport prices are often lower than those implied by the cost data. 
A number of professional carriers cut their costs for example by having their 
drivers work as self-employed persons, with long working hours and a low social 
insurance contribution. Many transport firms waive interest on their own capl- 
tal. They further economize on insurance, sometimes even on legally prescribed 
insurance, taking on the risk themselves without including it in the cost calcula- 
uon. 
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Table 5.2: Hour costs for tractor and semi-trailer in € per hr, 2011 prices 


1 Intrest and depreciation (fixed rate) 4.07 
2 Insurance 1.84 
3 Road tax, Euro-vignette, contributions, dues 0.99 
4 Driver’s wages (incl. all charges and premiums) 20.02 
5 Others (buildings, management, administration) 2.34 


TOTAL: (hour coefficient u) 


Source: Own calculations based on data sampled from firms (2004); adjusted for cost evolution 


(2011). 


Table 5.3: Kilometer costs for tractor and semi-trailer in € per km, 2011 prices 


1 Intrest and depreciation (variable) 0.05 
2 Fuel 0.40 
3 Tires 0.01 
4 Maintenance, repairs, fines 0.04 


TOTAL: (kilometre coefficient d) 


Source: Own calculations based on data sampled from firms (2004); adjusted for cost evolution 
(2011). 


The cost coefficients in the tables above contain a reasonable remuneration for 
all production factors, at official tariffs, in strict compliance with the legal re- 
quirements and with a paid driver who does not exceed the legal consecutive 
working-hours limit. To work out the cost of a given transportation, on the basis 
of these coefficients, we need to multiply the total duration of the job by the 
hour coefficient u of € 29.26 (see table 5.2) and the total distance by the kilome- 
tre coefficient d of € 0.50 (see table 5.3). By adding together the two products 
we get the total cost to the haulier for providing vehicle, crew, etc. for the re- 
quired time and the required kilometres. = 


Take the case where a tractor with semi-trailer has to drive a total distance D = 
130 km, which comprises the distance from standing place to loading bay, and 
on to the place of discharge, then the return journey (empty) to the standing 
place. The duration for these 130 km at 65 km/hr = 2 hr. Loading and unload- 
ing together take 1.5 hr, so that the total duration for the job U = 3.5 hr. The 
total cost can be obtained as follows: 


uU + dD = (29.26)3.5 + (0.50) 130 = € 167.41 
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The calculation assumes that a firm only has one trailer per tractor, which means 
that the tractor has to wait while the trailer is loaded and unloaded. It might 
prove advantageous, particularly in haulage over short distances, to have more 
trailers in service per tractor, so that the driver need not wait during loading 
and unloading. Thus it will make sense to calculate an hour coefficient separate- 
ly for tractor and trailer, and possibly even to use two kilometre coefficients: the 
first for tractor and trailer together (as in the table), the second for the tractor 
alone. The second kilometre coefficient will be lower, since it does not contain 
the tyre wear and other costs of the trailer, and also because the tractor will now 
use less fuel, less tyre wear, etc. 


It is instructive to take a look at an overview of hour and kilometre coefficients 
for vehicles with different payloads. This can be seen in table 5.4, which is based 
on samples from professional hauliers. Own account services, where a firm car- 
ries its own goods, generally works out more expensive both in hour and kilo- 
metre coefficient. 


We do have a number of reservations regarding these figures. Particularly in 
the case of smaller payloads, they are based on a very limited number of obser- 
vations, often involving just one or two EU Member States, while there are in 
fact considerable differences between countries with regard to wages and taxes. 
There was, moreover, a wide variation from company to company depending 
on the type of transportation. Vehicles in intensive use, clocking up many hours 
per year, have a lower hour coefficient than vehicles that perform little work. 


For calculations within a single firm it is advisable to consult the bookkeeping 
data. This will produce more reliable figures for an individual case than taking 
the general average. 


Table 5.4: Average costs for road haulage in € (2011) 


Payload Kilometre coefficient d 


Delivery van 0,5 t 
Lorry 5t 
Lorry 8 t 


Lorry 20 t 
Tractor + semi-trailer 28 t 


Source: Own calculations based on data sampled from firms (2004); adjusted for cost evolution 
(2011). 
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2.2 Cost coefficients for inland waterway transportation 


Table 5.5 shows the cost coefficients for common types of vessels in European 
inland waterways. The vast majority of inland vessels in the European Union are 
registered in Member States around the Rhine, which share much the same level 
of wages and taxation. For this reason cost differences between these countries 
are much less marked than in the case of road transport, where, for instance, 
Portuguese hauliers with low wages are competing with German hauliers with 
high wages. Even so, the published figures for inland waterway transportation 
must be treated with a degree of circumspection. 


In particular one might have reservations about the hour coefficients for vessels 
up to 2 000 t. Because of the downward trend of transportation prices in Euro- 
pean waterways this last thirty years, there has hardly been any construction of 
new vessels of these types. At the outset of his career, a bargeman will often ac- 
quire a second-hand vessel, which means much lower depreciation and interest 
costs. Yet all the hour coefficients in the table are evaluated at the high deprecia- 
tion and interest rates of a new vessel. 


Again, within the class of vessels with a carrying capacity up to 2 000 t, it is usual 
to find that the work is performed by a self-employed bargeman and his family, 
who are content with an income well below current wage levels. In the table 
however, all hour coefficients are evaluated at statutory wage levels for employ- 
ees. 


Buying a second-hand barge and operating on a self-employed family basis al- 
lows the bargeman to save by more than half on the hour cost figures given in 
the table. In this way small and medium sized barges remain competitive with 
the push-boat convoys and road and rail transport. Indeed within second-hand 
prices, we can see a market mechanism at work that automatically maintains this 
competitiveness, with the market price of the vessels falling sufficiently to make 
it profitable to operate them. 


Even more than in the case of road haulage, we need to treat these cost figures 
with reservation. A more accurate picture can be arrived at from the figures of 
the transport firm in question, taking into account a possible second-hand bar- 
gain and a crew that makes little or no wage demands. 
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Table 5.5: Average costs for inland shipping (€, 2004) 


Capacity Kilometre coefficient d 


300 t 54.50 
600 t 77.26 
1 000 t 104.27 
1 350 t 127.24 


2 000 t 148.57 
Pusher with 2 barges 4 500 t 250.19 * 
Pusher with 4 barges 9 000 t 385.73 * 


* The hour coefficient for 4 500 t contains the costs of the pusher and 6 barges (2 in convoy, 2 at 
loading, and 2 at unloading). The hour coefficient for 9 000 t contains the costs of the pusher 
and 12 barges (analogously). 

Source: Based on data provided by shipbuilders, shippers, and various government institutions 

(NEA, Rijswijk, RSZ, DRB, and ITB, Brussels). 


2.3 Economies of scale 


It is not surprising that hour and kilometre coefficients are a progressive func- 
tion of carrying capacity. The heavier a vehicle, the higher the hour and kilome- 
tre coefficients. However, the upward movement turns out to be less than pro- 
portional, which in fact is not all that surprising either: doubling the tonnage 
does not mean doubling the costs. Increased scale lowers the cost per ton. This 
scale effect turns out to be considerable, and more so in road transport than on 
inland waterways. 


Economies of scale achieved by switching to a greater carrying capacity char- 
acterize many sectors of transport besides inland waterways and road haulage. 
They also arise in ocean shipping and air transportation. 


In order to switch to a greater carrying capacity the loading terminal facilities 
must of course be big enough. Moreover, there is more at stake than simply the 
costs for the carrier. Later in this book we shall look at decisions regarding the 
right carrying capacity from the perspective of the shipper, who is not only con- 
cerned with carriage costs, but with all logistic costs. 


Economies of scale with regard to vehicle size must not be confused with econo- 
mies of scale at company level. It does not follow that because heavier trucks 
bring down the cost per ton, large transportation firms will necessarily have low- 
er average cost than smaller ones. At company level, whether economies of scale 
or diseconomies of scale arise, remains a moot point?. 
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In any case they cannot be all that significant, for one sees that in all transporta- 
tion markets where free competition reigns, both large and small transport com- 
panies coexist and compete with each other. With any significant economies or 
diseconomies of scale this would be impossible’. 


3 Variable costs 


The hour and kilometre coefficients used in the statistics above represent av- 
erage costs. The hour coefficient comprises all time costs spread equally over 
the anticipated performance hours. The kilometre coefficient comprises all dis- 
tance costs divided by the number of kilometres. 


For many decisions taken in a transportation firm it will be found necessary to 
calculate the costs otherwise. The decision maker may well have to set aside 
fixed costs, the costs that will be incurred irrespective of the decision taken, and 
concentrate solely on the variable costs, i.e. the extra costs that will be incurred 
due to that particular decision. Variable costs depend on the present state of af- 
fairs in the firm and on the time available to plan the transportation in question. 


For day-to-day decisions the variable cost can often be calculated on the basis 
of the kilometre coefficient only, thus setting the hour coefficient at zero. Take 
the case of a transportation that requires a tractor and semi-trailer of 28 t, Le. 
kilometre coefficient € 0.30. Let us assume that we know that on the day of trans- 
portation neither the vehicle nor the driver has any other work to perform, and 
that the driver will not achieve his normal weekly working hours. The time will 
then cost the firm nothing. The truck and driver are both available, and the lat- 
ter will have to be paid whatever decision is taken. 


Given this state of affairs, let us also assume that there is a choice of route: either 
via a toll road (100 km and a journey time of 1.20 hr, and a toll charge of € 12) 
or on a toll-free road (110 km and a journey time of 1.90 hr). The variable costs 
will then amount to: 


toll route: 12 + 100(0.30) = € 42.00 
toll-free route: 110(0.30) = € 33.00 


These calculations contain a kilometre coefficient of € 0.30, while the time costs 
are left out of consideration, since there will be no variation in time costs which- 
ever decision is taken. The toll route, it turns out, costs more than the toll-free 
route, so under the circumstances the toll-free route is the correct decision. 
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Let us now, by way of contrast, assume that the driver has already performed his 
normal working hours for the period under consideration. In this case, any ad- 
ditional time will have to be paid at the overtime rate. Assume that this is € 25 
per hr. The variable cost is then: 


toll route: 12 + 1.20(25) + 100(0.30) = € 72.00 
toll-free route: 1.90(25) + 110(0.30) = € 80.50 


Here, besides distance costs, we have included the time costs with an hour coef- 
ficient of 25, i.e. the driver’s wage at overtime rate. The correct decision in this 
case is the toll-route. 


We have just given two examples of routing, but a similar calculation needs to be 
made for pricing. In the case of a single transportation at a moment when both 
vehicles and drivers are free, the price can fall to as low as € 33.00, the pure kilo- 
metre cost on the cheapest route. In busier periods, with drivers on overtime, 
the price will rise to at least € 72.00, which includes an hour coefficient at over- 
time rate. It could rise even higher if, besides the driver's overtime, a shadow 
price has to be included for the use of the truck at a peak period. 


Finally, in long-term contracts where one must keep a fleet of vehicles available, 
a price will be set using the normal hour coefficient, at average cost, for vehicle 
and driver. In the long-term the general level of transportation prices, the aver- 
age for all consignments together, should yield the mean hour and kilometre 
coefficients. That indeed is the level needed if a firm is to survive in the long- 
term. 


The calculation of variable costs explains the sharp fall of transport prices in 
periods of low demand, when there is a surplus of vehicles and crews. At such 
times, when carriers resort en masse to a variable cost calculation comprising 
little more than kilometre costs, prices can plummet. 


4 Common costs 


A typical feature of transport firms is the frequency of joint productions: trans- 
portation services whose outputs are linked together. A clear example of this 
is the inclusion of a number of customers in a round trip, or the loading of a 
number of consignments in one vehicle. In all these cases, the provision of one 
transportation service entails the provision of another, or at least makes the pro- 


vision of another service extremely cheap, if not free. 


It is not necessary to go into the details of individual instances to explain com- 
mon costs. A good illustration is the jointness in a round trip departing from a 
depot O in stages to 6 customers, where the customers are represented by the 
letters A to Fin the diagram below. The cost of the entire round trip can easily 
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be calculated: it is the total duration times the hour coefficient plus the total 
distance times the kilometre coefficient. 


Differential cost A 
A 


E D 


Differential cost B 
A 


Figure 5.1: Differential cost 


These costs, however, are common to the 6 customers, and the question then 
arises how the total cost is to be divided over the 6. A clear allocation is only pos- 
sible for the differential cost. That is the cost of including a customer in a round 
trip that will have to be made in any case for the other customers. 


The figure shows the way the differential cost is calculated for customers A and 
B. For each customer, one has to compare the complete round trip, 1.e. the un- 
broken line, with the shortened round trip, indicated by the dotted line. The 
difference between the two is the differential cost of including the customer in 
the round trip. 
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In this way the differential cost can be obtained for each of the 6 customers. In 
fact, though, it will turn out to be a bit on the low side; typically in joint produc- 
tions, the sum of the six differential costs 1s less than the cost of the entire round 
trip. What is left over are the joint costs. 


A simple and rather extreme case of the round trip is the so-called ‘fronthaul’ 
and ‘backhaul’, where the loading place for one customer is close to the unload- 
ing place of another. The trips for the two customers thus lie in the opposite 
direction. The trip with place of loading closest to the standing place of the ve- 
hicle is usually referred to as the fronthaul, and that with the place of discharge 
closest to the standing place as the backhaul. 


It will be made clear that the differential cost of the two loads is very low: if the 
acceptance of the fronthaul automatically implies making a round trip, one can 
just as well take on a backhaul on the return trip, with very little extra cost — just 
the cost of the short detour to the loading and discharge place of the backhaul, 
the time spent loading and unloading, and perhaps some waiting time. 


But the opposite is also true: once a contract has been agreed to for the trans- 
portation of a load on the home-bound trip, it will cost little to transport a load 
on the outward trip, since this will have to be made in any case. The differential 
cost of a fronthaul in a round trip which has got to be made anyway (to perform 
the agreed transportation in the opposite direction) comprises just the few extra 
kilometres and time. Nearly the entire cost of the round trip is common to the 
two loads, and the amount that each load adds separately to the common cost 
is minimal. 


A cost calculation that only takes into account the differential cost of the front- 
haul and backhaul, merely yields the bare minimum which the loads must con- 
tribute to covering the costs for the round trip. In such a case, the total costs of 
the round trip will certainly not be covered. What remains to be paid for are the 
joint costs. They are quite a problem when calculating transport charges. 


On the basis of cost accounting alone, but with no further information on the 
state of the market, one can see that each of the two loads must at least pay the 
differential cost of its inclusion in a round trip that has to be made in any case. 
Above this bare minimum one could require that the two loads together must 
generate margins that will compensate the total costs of the entire round trip. 
What these margins are, however, is difficult to say. 


Likewise, when more consignments are loaded together in one vehicle, it is 
clear that each individual consignment must at least pay its differential cost in a 
trip that has to be made anyhow. Again, one could posit that beyond this bare 
minimum, the consignments together must yield margins that are sufficient to 
cover the cost of the whole trip. But on the basis of the cost data alone, it is not 
possible to specify further what these margins should be. 
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Indeed, the setting of margins over and above the differential costs of the com- 
bined transportation services proves to be both an interesting and a difficult 
challenge. The criteria for setting them lie beyond the confines of the transport 
firm and beyond cost accounting data: it all depends on the market's willingness 
to payt. This requires an examination of the commercial possibilities, taking 
into account the prices that individual shippers and additional customers are 
willing to pay. In short, it is less a question of cost calculation than of marketing 
and pricing policy. We shall return to this problem below, then, in the chapter 
on pricing. 


5 Costs for peak and off-peak periods 


A well-known problem in cost calculation is the difference between peak and 
off-peak hours. In point of fact, this is also a case of common costs. Peak and 
off-peak transportation are joint productions, which together use a common 
capacity. The costs of this capacity are common to peak and off-peak transport. 


If we had no information regarding demand at peak and off-peak hours, we 
would have little to go on when allocating costs. Peak and off-peak transport 
would at least have to cover the modest variable costs in order to maintain trans- 
port services with the existing capacity. Above this bare minimum, they would 
have to generate margins that suffice for compensating the costs of capacity. 
Without information about demand, it would be impossible to specify these 
margins. 


What is special about peak and off-peak transport, however, is that we do have 
information about demand. We know that at peak times the demand is high 
and, normally speaking, there is a greater willingness to pay higher prices than 
at off-peak times. It would therefore be justified to draw up a cost calculation 
which allocates all or the greater part of the capacity costs to peak period trans- 
port, by means of a higher hour coefficient, while few or none of the capacity 
costs would be allocated to off-peak transport. 


Then again, we cannot be sure that this is always the correct solution. It could 
well be that the demand at off-peak periods, low as it is, may still be prepared to 
pay high prices and that it reacts with less elasticity than peak period demand. 
A carrier who wants to maximize his profits, will then charge higher prices than 
at peak times. This all hinges, as we mentioned above, on price setting, and that 
would take us beyond cost calculation. 
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Footnotes 


1 Highly detailed models are available for calculating the costs in a transport firm. See, for in- 
stance TALLEY (1988), BASSO, JARA-DIAZ & WATERS (2011) and BEHRENS & BROWN 
(2018). 

2 HARMATUCK (1991), in a detailed study of road carriers, concluded that no economies of 
scale could be shown statistically. 

3 Economies of scale must not be confused with economies of density. See CAVES, CHRISTENSEN & 
TRETHEWAY (1997). 

4 This is shown to good effect in TALLEY (1988). 


Bibliography 


BASSO, L.J., JARA-DIAZ, S.R. & WATERS II, W.G., “Cost Functions for Transport Firms’, in: DA 
PALMA, A., LINDSEY, R., QUINET, E. & VICKERMAN, R. (ed.), A Handbook of Transport Econom- 
ics, Edward Elgar, Cheltenham, 2011, pp. 273-297. 


BEHRENS, K. & BROWN, M., “Transport Costs, Trade, and Geographic Concentration: Evidence 
from Canada’, in: BLONIGEN, B.A. & WILSON, W.W. (ed.), Handbook of International Trade and 
Transportation, Edward Elgar, Cheltenham, 2018, pp. 188-235. 


CAVES, D.W., CHRISTENSEN, L.R. & THRETEWAY, M.W., ‘Economies of Density Versus Econo- 
mies of Scale: Why Trunk and Local Service Airline Costs Differ’ in: OUM, T.H. et al (Ed.), Trans- 
port Economics, Selected Readings, Harwood Academic Publishers, Amsterdam, 1997, 691 p. 


DE JONG, G., SCHROTEN, A., VAN ESSEN, H., OTTEN, M. & BUCCI, P., ‘The Price Sensitiv- 
ity of Road Freight Transport — a Review of Elasticities’, in: VAN DE VOORDE, E. & VANELS- 
LANDER, T. (ed.), Applied Transport Economics — a Management and Policy Perspective, De Boeck 
Publishing Company, Antwerp, 2010, pp. 205-231. 


HARMATUCK, D.J., “Economies of scale and scope in the Motor Carrier Industry: an analysis of 
the cost functions of Seventeen Large LTL Common motor carriers’, Journal of Transport Economics 
and Policy, May 1991, pp. 135-151. 


HOLGEIN-VERAS, J., WANG, Q., XU, N., OZBAY, K., CETIN, M. & POLIMENI, J., “The Impacts 
of Time of Day Pricing on the Behaviour of Freight Carriers in a Congested Urban Area: Implica- 
tions to Road Pricing’, Transportation Research Part A: Policy and Practice, 2006, pp. 744-766. 


MEERSMAN, H., SYS, C., VAN DE VOORDE, E. & VANELSLANDER, T., ‘Road Pricing and Port 
Hinterland Competitiveness: an Application to the Hamburg-Le Havre Range’, International Jour- 
nal of Sustainable Transportation, 2014, pp. 170-179. 


SUN, J., LI, G., XIUXU, S. & DAI, W., ‘Intermodal transportation service procurement with trans- 
action costs under belt and road initiative’, Transportation Research Part E: Logistics and Transporta- 
tion Review, 2019, Vol. 127, pp. 31-48. 


TALLEY, W.K., Transport Carrier Costing, Gordon and Breach Science Publishers, London, 1988, 
389 p. 


194 II Economics of Transport Management 


TALLEY, W.K., ‘Joint Cost and Competitive Value-of-Service Pricing’, International Journal of Trans- 
port Economics, June 1989, pp. 119-130. 

ZOLFAGHARINIA, H. & HAUGHTON, M., ‘The importance of considering non-linear layover 
and delay costs for local truckers’, Transportation Research Part E: Logistics and Transportation Review, 
2018, Vol. 109, pp. 331-355. 


